Phosphatidylinositol-4-phosphate kinase from rat brain. Activation by polyamines and inhibition by phosphatidylinositol 4,5-bisphosphate.
Phosphatidylinositol-4-phosphate (PtdIns-P) kinase was purified approximately 30-fold from rat brain cytosol. No contaminating activity of PtdIns kinase or of phosphomonoesterase and phospholipase C using PtdIns-P or PtdIns-P2 as substrate could be detected in the enzyme preparation. The PtdIns-P kinase activity was severalfold higher when PtdIns-P/PtdEtn vesicles rather than PtdIns-P alone were used as substrate. This might be due to increased accessibility of the enzyme for the vesicular substrate, further indicated by the lower activity obtained when PtdCho or PtdIns, phospholipids with bulky head groups, was also present in the vesicles. The product PtdIns-P2 was a competitive inhibitor with respect to PtdIns-P and 50% inhibition of enzyme activity was observed at the same product concentration regardless of whether the substrate-product mixture was presented in vesicular or micellar form, or the substrate and product were added in separate vesicles. The polyamines spermine and spermidine enhanced PtdIns-P kinase activity severalfold. Spermine also caused a shift in the MgCl2 saturation curve from sigmoidal to hyperbolic, lowering the Mg2+ concentration required for optimum kinase activity to the physiological range. Myelin basic protein enhanced the enzyme activity when PtdIns-P/PtdEtn vesicles were used as substrate, whereas it was inhibitory when PtdIns-P was added alone. The possible role of polyamines and the product PtdIns-P2 in the regulation of PtdIns-P kinase activity is discussed.